We examined evoked and spontaneous communicative acts in six nonverbal children with autism (10-15 years, M = 12.8, SD = 2.1). All participants attended the same special school for children with autism but were in different classes. Each was observed for 30 minutes during a typical school day. An observer coded the presence/absence of an antecedent, the form and function of the communicative act, and the teacher's response to the child. One hundred and fifty-five communicative acts were observed, 41% were spontaneous and 59% were evoked. The main antecedents to evoked communicative acts were verbal prompts, and most of the evoked communicative acts were physical in nature (i.e., motor acts and gestures). However, verbalizations and the use of the Picture Exchange Communication System (PECS) were higher for spontaneous communicative acts. The functions of spontaneous communicative acts were primarily requests. Results showed a substantial number of "nonresponses" from teachers, even following evoked communicative acts. These results suggest that teachers may not actively promote intentional communication as much as possible. Therefore, our findings provide information concerning ways in which educators could facilitate intentional communication in non-verbal children with autism.
Introduction
Autism is a neurodevelopmental disorder that is characterized by impairments in social, behavioral, and linguistic domains. The DSM-IV diagnostic criteria for autism are based on substantial impairments in communication and social interactions [1] . By some estimates, 25% of individuals with autism do not develop speech [2] [3] [4] . In addition, they also tend to show restrictive, repetitive, and stereotyped behaviors. However, it is important to note that most children with autism do use intentional communication even if they do not have symbolic communication abilities [5] [6] [7] [8] . Stone et al. [9] reported that most nonverbal children with autism use less complex behaviors in their communicative acts compared to typically developing children, who use language as their primary means of communication. For example, if a child with autism wants an object, they will simply reach for it or make gesture, such as pointing, to indicate what they want. Similarly, in other cases, children with autism may use eye gaze or unusual verbalizations [10, 11] , whereas a typically developing child will employ language to express their wants/desires. In general, there has been little systematic research on intentional communicative acts in nonverbal children with autism (cf. [5, [12] [13] [14] ), and so, there is a need for research that examines the relationships between the antecedent of a communicative act, the form and function of the communicative act, and the response provided by a teacher to the child. In the current study, we examined both spontaneous and evoked communicative acts in nonverbal children with autism in a naturalistic (classroom) environment.
In order to improve communication, augmentative and alternative communication systems have been used to support children with autism [15] [16] [17] [18] . There are two main types. Unaided systems refer to communication systems that do not have external devices; that is, they rely on motor actions and manual signs. Aided systems have external devices, such as communication boards or the Picture Exchange Communication System (PECS) [19] [20] [21] . The goal of both types of systems is to encourage children with autism to gain 2 Child Development Research and use functional communication skills in interactive social situations. PECS has been argued to be one of the best aided systems because it tends to promote more spontaneous communicative acts, which is one of the main weaknesses in autism [22] [23] [24] [25] [26] [27] [28] [29] [30] . With PECS, children are encouraged and/or taught to approach a communicative partner and gain their attention by placing one of the cards in their hand. Therefore, PECS may encourage individuals with autism to communicate with other people in a more spontaneous manner [31] .
Boucher and Lewis [22] argued that children with autism may not be impaired in their ability to communicate but rather that they have a deficit with regards to the spontaneity of social interactions (see also [32] ). Thus, children with autism do not always display communication behaviors that they in fact have the ability to perform. Kanner [28] also noted an absence of spontaneous sentence production in children with autism who did have symbolic communication as well as those who had more limited language abilities (see also [23, 33, 34] ). Spontaneous communication is important for several reasons [32, [35] [36] [37] . First, it allows a person to initiate social interactions. Second, it gives a person some control over their environment, and what they do. Third, it allows a person to convey their personal needs to others. If a person is solely reliant upon their partners' cues, then their ability to communicate will be severely restricted. Preliminary research suggests that the more children with autism respond spontaneously to natural stimuli, the more their behavior resembles that of typically developing children [35] . Spontaneity, then, appears to be a significant factor affecting children's ability to effectively communicate, and, thus, to successfully employ intentional communication.
The issue of spontaneity in communication has been operationalized in two ways (for reviews, see [25, 38] ). The first way views spontaneity as a binary, which essentially is all or nothing. If there is an antecedent to the communicative act, then it is not spontaneous. In contrast, if there is no antecedent, then the communicative act is spontaneous. The second view sees spontaneity as occurring along a continuum [27, 39] . According to this conceptualization, all communicative acts have some degree of spontaneity, and the level is dependent upon the extent to which the evoking stimulus is related to the communicative act.
Carter and Hotchkins [38] devised a four-level antecedent model with regards to expressive communicative acts. The goal of their model was to provide a scheme for classifying antecedents, which then permits a closer examination of the spontaneity of a communicative act. This model has been reliable across a number of studies [24, 25, 40] . The antecedent category that is the most spontaneous is a natural cue (i.e., the mere presence of a desired object or communicative partner) (We refer to intentional communicative acts in response to naturalistic cues as spontaneous. All other antecedent types are associated with evoked communication.) The second category along the continuum is stimulus highlighting, which focuses on prompts that actively draw attention to an object (or a person), thereby altering the saliency of an entity in the environment. The third category is generalized communicative cues. These are cues that require a response but do not directly indicate what that response is (e.g., verbal prompts, such as "tell me what you want" or presenting several PECS cards). The fourth category, direct prompts, is deemed the least spontaneous. This type of antecedent requires a specific response (e.g., an instruction to perform an action). In the current study, we used this categorical (continuum) approach because it allowed us to investigate a range of antecedents and to more systematically study which antecedents evoked communicative acts from children with autism.
There have been four studies that investigated expressive communication by observing children with autism in a classroom setting [5, [12] [13] [14] . Stone and Caro-Martinez [14] focused on spontaneous communicative acts, which occurred on average 3-4 times per hour in their study. They found that the form of the communicative acts consisted of 52% motor acts, 26% speech acts, 16% vocalizations, and 13% gestures. (Motor acts were defined as physical communications that were nonsymbolic in nature, and gestures were symbolic.) The functions of the communicative acts were getting attention (23%), engaging in social routine (22%), requesting things (22%), commenting (15%), and rejecting things (8%). In a similar study that compared children with autism across two countries (i.e., Australia and Taiwan), Chiang and Lin [5] investigated expressive communicative acts in children with a range of verbal abilities. The purpose of the study was to examine how many children, from the sample of 32, used different forms of communication (i.e., aided communication systems, unaided communication systems, or speech), as well as the functions of their communicative acts (i.e., commenting, requesting, or rejecting). Results showed that children on average produced 44 communicative acts per hour. Unaided communicative acts were more frequent than both aided communication and speech. With regard to functions, requesting and commenting were used (significantly) more frequently compared to rejecting.
The final study was conducted by Chiang [13] , and she focused primarily on the form and function of spontaneous and evoked communicative events. Results showed that spontaneous communicative acts were significantly more common than evoked communicative acts. The form of the communicative acts showed greater frequency of unaided communication and speech, and both were more frequent than aided communication. Unaided communicating was significantly higher than speech for spontaneous communicative acts, but there was no difference between the two for evoked communicative acts. The "functions" of the communicative acts showed an interaction. Requesting was higher than commenting for spontaneous and the pattern was reversed for evoked, (i.e., commenting > requesting). Partner responses were also analyzed in this particular study. The most common response to the child was to acknowledge their communication, and this held for both spontaneous and evoked communicative acts. Deny responses (i.e., verbally and/or physically refusing the child's request) and deliver responses (i.e., giving the requested object/activity to the child) were more common for spontaneous communicative acts compared to evoked communicative acts. In addition, there was a trend for more "nonresponses" with the spontaneous communicative acts.
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There are a couple of limitations in these studies. First, none examined the full range of antecedents (i.e., naturalistic cues, generalized cues, stimulus highlighting, and direct prompts), and none examined the relationship between the antecedent type and spontaneous versus evoked communicative acts. To date, there has been only a single study (i.e., [13] ) that examined the ratio of evoked compared to spontaneous communicative acts within the same individuals. Second, there was a great deal of variability in where the observations occurred. In Chiang's studies, some participants were observed in special schools, some in regular schools, and some in their homes. There is an additional issue in that observations within the school environment took place during quite disparate activities and/or locations (e.g. "normal" academic activities, free time, physical education, cafeteria, hallways, etc.). To our knowledge, the length of time that participants spent in the different activities was not controlled, and, thus, the mean communication rates may not truly reflect communication tendencies in the classroom. It is assumed that home observations consisted mainly of interactions with parents, which would presumably have higher communication rates compared to teacher interactions in the classroom [41, 42] .
In summary, there is preliminary evidence that relationships may exist between the type of antecedent and the form and function of expressive communication that children with autism produce. We were also interested in the teacher's responses to the children and whether these differed depending on evoked or spontaneous communicative acts. As mentioned previously, there has been only a single study that has investigated spontaneous and evoked communication in children with autism [13] , and, to a large extent, there has been little research on expressive communicative acts in nonverbal children with autism, despite the fact that research suggests that approximately 25% of children with autism are nonverbal [2] [3] [4] . Therefore, the primary purpose of the study was to add to the literature on intentional communicative acts in nonverbal children with autism in a classroom environment. Our specific research questions were (1) what are the most successful antecedents in evoking intentional communicative acts? (2) what are the most common forms of communicative acts used by children with autism? (3) what are the functions of those communicative acts? and (4) how do teachers respond to the intentional communicative acts made by children with autism?
Method

Participants.
Six children with autism participated in the study, ranging in age from 10 to 15 yrs (M = 12.8, SD = 2.1). Participants were recruited through the North East Autism Society. All children had severe language impairments (i.e., fewer than five functional words) and had been diagnosed with autism by a physician or psychiatrist. Standardized assessments of language and cognitive abilities, adaptive behavior, and autism symptom severity were not available to the research team. In addition, the research team was not provided with information concerning how much the use of PECS is emphasized within classroom instruction in this particular school.
Materials.
A coding sheet was used to record the spontaneous and evoked communicative acts made by the children [12, 38] . The coding sheet was divided into four main categories: the antecedent, the child's response, the function of the communicative act and the teacher's response to the child. The sheet also had a section at the bottom that allowed the observer to make notes regarding the situation, and the time the observation started and ended. The frequencies of events within each category were summed for each participant and then transformed into proportions for each child. The analyses were carried out on the proportions.
Design and Procedure.
All observations were carried out in the same school, which was a special school for children with autism, located in the northeast of England. The children who were observed were permanently located in different classes from one another. However, there were three or four other children with autism or other developmental disabilities in each of the classrooms and one teacher and two teaching assistants. The observations took place over five days at various times throughout the day, and each observation took place during a structured teacher-led activity. Each child was observed in a single 30-minute session during their regular school routine. The teachers and teaching assistants were blind to the purposes of the study and were asked to maintain their normal activities. The observer was an undergraduate psychology student who was trained on the forms of communicative acts and the coding scheme used in the study. In order to assess observer reliability, we had the observer and a second trained researcher code several short videos of a nonverbal child with autism interacting with a parent or a teacher. The proportion of agreement between the two raters ranged from 1.0 for the form of the child's communicative act to .94 for the teacher/parent's response to the child. In addition, the primary observer (i.e., the first author) had extensive experience (approximately 20 hours per week over 2 years) working with children with autism in a residential care setting.
Communication Coding.
A communicative act was considered expressive if there was evidence that the child was actively communicating information to a teacher (or a teachers' assistant). If the child merely complied with an instruction or request from the teacher, it was not coded as an intentional communicative act [5] . In contrast, if the child's behavior was a response to the teacher's question (e.g., "What do you want?"), then it was coded as an intentional communicative act.
Due to the limited sample size, we analyzed our data using nonparametric tests, which do not rely on the assumption of normality and are substantially more conservative than parametric tests. For analyses that compared three or more variables, we used a Friedman test, which is conceptually similar to a one-way repeated measures ANOVA. However, the test of significance is chi-square (
2 ) instead of -ratio. For analyses that compared two variables, we used a Wilcoxon signedrank test, which is conceptually similar to a paired samplestest. All analyses were two tailed. Evoked communicative acts were analyzed with a Friedman test coded along a continuum with three categories: (1) stimulus highlighting (e.g., teacher comments that drew attention to an object), (2) generalized communicative cues, indicating that a nonspecific response was required (e.g., questions and the presentation of PECS cards), and (3) direct prompts, indicating that a specific response was required [38] . The category direct prompts was subdivided into four categories: verbal (e.g., questions or instructions), modeling (e.g., demonstrating a requested response), physical (e.g., giving assistance), and other. (Other responses were infrequent and excluded from the analysis.) If more than one form of prompting occurred simultaneously or in rapid succession, then all forms were coded. However, this almost never occurred during any of the observations. A Friedman test was also used to analyze the communication forms employed by the children. Separate tests were conducted for both evoked and spontaneous communicative acts. Response types were verbal (e.g., echolalic or other verbal sound), physical (e.g., gestures and sign language), use of PECS (e.g., the child employed PECS successfully), modeling (e.g., the child copied the teachers prompting), challenging behavior (e.g., self-harm, tantrums, and physical violence), and other. (Challenging behavior and "other" turned out to be infrequent and were excluded from the analyses.)
A Friedman test was used to examine the functions of the communicative acts produced, and, again, the evoked and spontaneous communicative acts were examined separately. Functions were coded as a request (e.g., asking for an object), reject (e.g., refuse to accept an object or instruction), and other (e.g., greeting another person, commenting on an object, etc.).
Finally, a Friedman test was used to examine the responses that the teacher (or teachers' assistant) made to the child. (Participants never communicated with other children in the classroom.) For both evoked and spontaneous communicative acts, teachers' responses were coded into six categories: deny (i.e., the teacher verbally and/or physically refused the child's request), acknowledge (i.e., the teacher verbally acknowledged the child), no response (i.e., no verbal/physical reaction to the child), delivered (i.e., the referent was given to the child), removed (i.e. the referent that the child wanted or disliked was removed), and other. (The acknowledge category was used only for those instances in which the teacher acknowledged the communication but did not act on it further (i.e., deny, deliver, and remove).) (Again, "removed" and "other" responses were very infrequent and so, were excluded from the analyses.)
Results
Results showed that 63 of the 155 communicative events were spontaneous. The other 92 were evoked from generalized cues, stimulus highlighting, and direct prompts. A Wilcoxon test showed no difference between spontaneous and evoked communicative acts = −1.15, = .25.
Antecedents.
The first Friedman test revealed a significant difference between direct prompts, stimulus highlighting, and generalized prompts 2 (2) = 11.56, = .003 (see Figure 1(a) ). (For this analysis the direct prompts were summed.) The Wilcoxon paired comparisons revealed significant differences between generalized and direct prompts = −2.20, = .028, stimulus highlighting and direct prompts = −2.20, = .028, and stimulus highlighting and generalized = −2.02, = .043. Table 1 shows the frequency counts for each participant separately. A second Friedman test revealed that there was a significant difference in the types of direct prompts used by the teacher to evoke intentional communicative acts 2 (2) = 6.91, = .032 (see four bars on the right side of Figure 1(a) ). Wilcoxon paired comparisons were conducted to examine the differences between the different categories. Results showed a significant difference between verbal and physical prompts = −2.20, = .028. This shows that verbal prompts were the most effective direct prompt for evoking communicative acts from children. There were no significant differences for any of the other paired comparisons (all 's > .05). 133. Thus, physical communication acts were the most common response for evoked communicative acts and a similar (but not significant) trend was observed for spontaneous communicative acts.
Child's Communication. A Friedman test conducted on evoked communicative acts revealed a significant effect
Function of Communication.
A Friedman test conducted on evoked communicative acts revealed a significant effect 2 (2) = 10.57, = .005 (see Figure 1 (c) and Table 2 for frequency counts for each participant). Paired Wilcoxon comparisons indicated a significant difference between "other" and requests = −2.20, = .028 and "other" and rejects = −2.02, = .043. None of the other paired comparisons were significant. For spontaneous communicative acts, the Friedman test was also significant 2 (2) = 10.17, = .006. There were two significant paired comparisons. Requests were more common compared to rejects = −2.20, = .028, and requests were more frequent than other = −2.20, = .028. The difference between reject and other was not significant.
Teacher's Response.
A Friedman test conducted on evoked communicative acts revealed a significant effect 2 (3) = 13.18, = .004 (see Figure 1(d) ). Paired Wilcoxon tests revealed significant differences between acknowledge and deny responses = −2.20, = .028, no responses and deny = −2.20, = .028, deliver and acknowledge = −1.99, = .046, and no responses and deliver = −2.20, = .028. For spontaneous communicative acts, the Friedman test was significant 2 (3) = 9.75, = .02, but none of the paired comparisons achieved significance. The most common response to evoked communicative acts was acknowledgement and non-response. The most common response to spontaneous communicative acts was non-response and delivered, but these effects were not statistically significant.
Discussion
The primary goal of this study was to investigate the intentional communicative acts of nonverbal children with autism in a classroom environment, and we were particularly interested in the differences between spontaneous and evoked communicative acts. The results showed that every child displayed intentional communication, despite their lack of symbolic communication. We investigated four main research questions, each of which focused on a different aspect of the communicative acts. The first question looked at what are the most successful antecedents in evoking expressive communication. Results showed, similar to Chiang [12] , that verbal prompts were the most common antecedents. The second and third research questions looked at the form and function of the communicative acts displayed by the children, respectively. The final research question looked at the teacher's responses to the child. Overall, the children in this study showed somewhat higher rates of intentional communication compared to earlier work (51 per hour in the current study versus 44 per hour in Chiang and Lin's study). (Stone and Caro-Martinez [14] focused on spontaneous communicative acts and they reported only 3-4 communicative acts per hour in their study.) Chiang [12] focused only on evoked communication from teacher instructions, and she reported a rate of ten per hour. As discussed in Section 1, we used a continuum approach with regard to antecedents, and we distinguished between evoked and spontaneous communicative acts.
This study found that 41% of the communicative acts were spontaneous. Chiang [13] also reported a high percentage of spontaneous communicative acts, and, in fact, spontaneous communicative acts were more common than evoked communicative acts in her study. There are two points that should be made concerning the rates of spontaneous communication that we observed. First, the spontaneous communicative acts were primarily instances in which the child wanted something (see also [13] ). Thus, communication was driven by an internal desire for some object [20] . Second, the school in which the observations occurred does not adhere to highly structured teaching methods. Preliminary evidence indicates that structured teaching methods are successful in improving working skills and functional communication abilities of children with autism and other types of developmental disorders [43] . In contrast, Chiang and Carter [25] argued that structured teaching methods may stifle communicative spontaneity. Our data do not directly support this conjecture. However, given that the classroom environment in which the observations occurred was less structured, and when combined with the (relatively) high rates of spontaneous communication (i.e., 21 per hour), our data at least indirectly suggest that less-structured environments result in more spontaneous communicative acts.
If this conjecture is true, it would provide important information for educators on how to facilitate and encourage more spontaneous communication. Of course, there would likely be a tradeoff in that less structure would presumably come at the cost of less learning. That is, minimizing the structure within the classroom environment may adversely affect the development of the children's working skills and other forms of learning. Thus, it may be that an equal balance of structured and nonstructured activities needs to be integrated into daily school timetables. A further point worth considering is whether the frequency and duration of unstructured activities should be dependent upon the child's current ability to communicate spontaneously. For example, if a child with autism demonstrates limited ability to spontaneously communicate, it may be beneficial for the child to develop their spontaneous communication skills compared to other alternative working skills (e.g., drawing or painting). The National Research Council [44] stated that the development of functional spontaneous communication is the most important goal in educating children with autism. However, these issues can only be speculated on at this time and are beyond the scope of the current investigation.
With regards to the second research question, we found that physical forms of communication were the most frequent, which is in line with the results from Chiang [13] . This finding is also consistent with other studies, in that children with autism, who are nonverbal, showed a preference for less complex communication forms, for example, physical gestures and modeling [9, 11] . Often the signals that children with autism provide are idiosyncratic and subtle [45] ; thus, in some instances, educators may miss communication signals displayed by the children. In addition throughout this study PECS was not frequently used by the children. However, we do not know how much or how often the teachers in this particular school actively promote the use of such devices. On the other hand, the severity of symptoms in these particular children may prevent them from using more complex forms of communication, such as PECS, and sign language, functional spoken language. We did find that the frequency of PECS was slightly higher when the child produced spontaneous communicative acts compared to evoked communicative acts. Thus, our data would suggest that children with autism are more likely to use PECS when requesting an object they want. Recall that the primary function of spontaneous communicative acts was requests for objects (i.e., > 70%). On the other hand, children with autism may have a tendency (or preference) for communicating with their teachers using physical communicative acts, such as physical gestures and/or actions. Our data does not provide a base rate for physical versus PECS, and, so, we cannot determine what causes the differences we observed. Further research is needed in order to determine whether the use of PECS increases when the child is requesting something they want or whether the rate decreases because the teacher is attempting to get the child to comply with educational instructions.
The teacher's responses followed straightforwardly from the trends in the functions of the communicative acts. The spontaneous acts were responded to more frequently by denying and delivering the requested object compared to the evoked communicative acts. In contrast, when the teacher evoked the communication, their responses were more frequently to acknowledge the communication. Acknowledging and commending communicative behavior is one way of enacting a positive change in communication abilities in autism [46] [47] [48] . There was no difference in the rates of nonresponding by the teacher depending on whether the communication was evoked or spontaneous. However, about one-third of the communicative acts displayed by the children in this study did not evoke a response from the teacher (cf. [13] ).
There are several potential reasons for this finding. First, the communicative behaviors of children with autism are often subtle and may be missed. Second, in the classroom setting, teachers have plans and goals for each lesson. Thus, in many instances, the goals of the teacher and the goals of the student conflict with one another, and nonresponses by the teacher may be cases in which the child's communicative act is not relevant to what the teacher is attempting to accomplish. This explanation is more likely following spontaneous, as opposed to evoked communicative acts. Related to this point, we found that challenging behavior was relatively infrequent [49] [50] [51] [52] . Some have argued that challenging behavior is a form of communication in which the child is deliberately seeking attention [53] , as well as to escape demands and gain access to objects and/or activities [52] . In either case, challenging behavior was infrequent in our observations.
Educational Implications.
It is important to note that the results obtained from this study should be considered preliminary, due to the restricted sample size and observerreliability limitations. However, we believe that this study has several implications for educational practices for children with autism. The first is that our study supports previous research and provides clear examples that children with autism do communicate spontaneously, and they are more likely to do so when they want something [13] . Even though this study only had six participants, it provides empirical support for several teaching methods that are commonly used with nonverbal children with autism (e.g., making objects inaccessible, the Mand technique). The second point is also related to spontaneous communicative acts. We found somewhat higher rates of PECS use and more verbal communications when the children were communicating spontaneously. Thus, placing desired objects away from the child and having them communicate what they want should tend to evoke more desirable communicative behaviors [54] [55] [56] [57] . This strategy is commonly employed in early interventions but may not be appropriate for school-aged pupils with autism. A further suggestion with regards to spontaneous communicative acts is for schools to incorporate more frequent unstructured activity sessions. The duration and frequency of such sessions could be altered depending on the ability of the pupils within the class to spontaneously communicate.
A final point concerns the rate of nonresponses by the teacher. There were a few instances of challenging behavior, and in the majority of these, the teacher did not respond.
However, the vast majority of non-responses did not follow challenging behavior. As mentioned above, there may be good reasons why the teacher did not respond to the child in certain situations. In this study, we cannot say whether teacher non-responses had a positive or negative effect on communication development. Keen et al. [46] argued that the best practice for nonverbal children with autism is to provide frequent and consistent responses, and that this is the best way to facilitate and improve communication development [58, 59] . Our data suggest that there is room for improvement in providing consistent feedback, at least for the teaching method/environment that we observed in.
Limitations and Future Directions.
Several limitations need to be highlighted. First, we acknowledge that this study observed participants for a shorter period of time compared to previous studies (e.g., [5] ), and of course, we recommend replication with a larger sample in order to ensure generalizability of the results. A larger sample would also obviate concerns about the statistical assumptions and permit the use of more standard parametric analyses. The second limitation was that there was no reliability check on the actual data. There were a couple of reasons why this was not possible; however, we did have two individuals independently code secondary data in order to ensure some level of reliability on the observations. We admit that this situation is less than ideal, and, again, we would encourage replication with a larger sample and reliability checks on the actual observations. The third limitation is that the activities that the child engaged in during the observation period were not always consistent. It is possible that certain classroom activities may have encouraged more communicative acts compared to others. However, all observations in this study took place in the classroom, and so, our data was collected in a more consistent environment compared to earlier work [5, [12] [13] [14] . The final limitation is that we did not have developmental assessments (e.g., language and cognitive measures, autism symptom severity, etc.) for the participants in the study. Thus, we were not able to assess differences between individuals and their communicative tendencies.
We think that one important avenue for future work is to investigate whether communicative behaviors differ in the home, as compared to the school environment. In particular, the home and school differ in the number of structured activities, and so, it would be interesting to investigate how unstructured activities affect communicative behavior across settings.
Conclusions
The children in this study all showed intentional communication, and we found that the most successful antecedents for evoking intentional communication were verbal prompts and naturalistic cues. The most common intentional communicative acts were physical. They accounted for approximately one-third of all communicative acts in this study. However, we also found that with spontaneous communication (i.e., those due to naturalistic cues), the use of PECS increased compared to the use of PECS in evoked communication. The spontaneous communicative acts were primarily requests for objects [13] . Finally, a substantial percentage of intentional communicative acts resulted in a nonresponse from the teacher. Future work will need to be conducted to determine whether nonresponses in certain situations (e.g., following challenging behavior) have positive or negative effects on communication development. In summary, this study largely supports previous research with respect to the form and function of spontaneous and evoked communication. However, it also extends existing literature by examining the antecedents to the intentional communicative acts.
